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(54) GREASE COMPOSITION FOR RESIN LUBRICATION 

(57)Abstract 

PURPOSE: To obtain a grease compsn. which provides a lubricating oil film with a sufficient thickness in lubricating 
between a metal and a resin and prevents variation in torque in a long-term use even when applied to a transmission 
mechanism such as a power steering device. 

CONSTITUTION: This grease compsn. is prepd. by compounding a grease mainly comprising a base oil and a thickening 
agent with 1-10wt% (based on the compsn.) at least one compd. selected from among a hydrogenated fatty acid or a 
fatty acid ester of a polyhydric alcohol. The fatty acid ester is pref. the one formed by using a polyhydric alcohol selected 
from among glycerol, polyglycerin, polyoxyethylene glycerin, and propylene glycol. 
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• * NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . , . 

[Claim 1] The fatty acid which contains a hydroxyl group in the grease which becomes considering a thickening agent and 
base oil as a principal component, or the grease constituent for resin lubrication characterized by coming to add at least 
one kind of the fatty acid ester of polyhydric alcohol. 

[Claim 2] The grease constituent for resin lubrication according to claim 1 with which at least one kind of the fatty acid 
ester of the fatty acid containing said hydroxyl group or polyhydric alcohol is characterized by the thing of this grease 
constituent whole quantity for resin lubrication added one to 10% of the weight. 

[Claim 3] The grease constituent for resin lubrication according to claim 1 or 2 with which the polyhydric alcohol of the 
fatty acid ester of said polyhydric alcohol is characterized by being in any of a glycerol, polyglycerin, a polyoxyethylene 
glycerol, or propylene glycol. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the grease constituent for resin lubrication for giving a 

lubrication action to the interface which resin and a metal contact. 

[0002] 

[Description of the Prior Art] In recent years, instead of a metal gear, the gear made of resin is used in many cases for 
the purpose of lightweight-izing, for example, the plastics worm gearing is utilized for the worm gearing of electric power 
steering of an automobile. Generation of heat by slipping or sliding friction, and since this worm gearing also generates 
slipping of the direction of a tooth trace where a slip factor is large from that configuration and power transmission device 
in addition to the direction of tooth form, and operating environment temperature is also still higher, it tends to become 
boundary lubrication. For this reason, the suitable lubricant of the plastics worm gear which is inferior to abrasion 
resistance or thermal resistance compared with a metal gear is indispensable. Grease lubrication is the most common in 
simple. Although especially the grease constituent for a plastics worm gearing is not indicated conventionally, in order to 
improve boundary lubrication conditions, base oil viscosity is enlarged, or it is adding a polymer and raising viscosity and 
considers securing sufficient thickness of an oil film, moreover, the 70th term ordinary general meeting lecture meeting 
lecture collected works (IV) (1993) of the Japan Society of Mechanical Engineers — the effect of the transmission 
efficiency of a nylon worm gearing, tooth flank temperature, and the grease constituent exerted on dental wear is reported 
to the 488th page. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way, the torque range of fluctuation of the plastics worm gearing at the 
time of turning a handle, when the steering nature of power-steering equipment is taken into consideration — being large 
(torque not being stabilized) — it leads to increase of the range of fluctuation of the output obtained from a motor, and 
the problem which memorizes sense of incongruity to the handle actuation at the time of operation arises. The following 
things can be considered as a factor from which torque fluctuation of such a plastics worm gearing arises. Since the worm 
directly linked with a motor in power-steering equipment is metal, transfer of power will be made by contact to a resin side 
and a metal side as a worm gearing is a product made of resin. However, since there is generally a difference in the 
compatibility of a metal and a grease constituent, and the compatibility of resin and a grease constituent, even if it gives 
grease lubrication, it cannot exist in homogeneity between resin and a metal, and the thickness of an oil film serves as an 
ununiformity, or as a result, a grease constituent raises an oil film piece partially, and lapses into poor lubrication. Such a 
phenomenon does not only increase the base oil viscosity of a grease constituent, or increase of the torque fluctuation 
especially accompanying [ it is inadequate to add a polymer and just to raise viscosity, and ] use of long duration is not yet 
solved. 

[0004] While this invention is made in view of the above-mentioned problem and securing sufficient thickness of an oil film 
in the lubrication of a metal and resin, even when it applies to the power transmission device like power-steering 
equipment, even if it faces use of long duration, it aims at offering the grease constituent for resin lubrication with which 
generating of torque fluctuation is controlled. 
[0005] 

[Means for Solving the Problem] The poor lubrication at the time of this inventions giving grease lubrication to the 
interface of resin and a metal By raising the compatibility between resin as a result of repeating research wholeheartedly 
between the compatibility of a metal and a grease constituent, and the compatibility of resin and a grease constituent 
paying attention to it being the main causes that it is different, and a grease constituent A grease constituent exists with 
thickness sufficient moreover at homogeneity between a metal and resin, and it finds out that the poor lubrication by an oil 
film piece etc. is canceled as a result, and came to complete this invention. 

[0006] That is, the above-mentioned purpose is attained by the fatty acid which contains a hydroxyl group in the grease 
which becomes considering the thickening agent and base oil of this invention as a principal component, or the grease 
constituent for resin lubrication characterized by coming to add at least one kind of the fatty acid ester of polyhydric 
alcohol. The same purpose is attained by the grease constituent for resin lubrication with which at least one kind of the 
fatty acid ester of the fatty acid containing said hydroxyl group of this invention or polyhydric alcohol is characterized by 
the thing of this grease constituent whole quantity for resin lubrication added one to 10% of the weight. Moreover, the 
same purpose is attained by the grease constituent for resin lubrication with which the polyhydric alcohol of the fatty acid 
ester of said polyhydric alcohol of this invention is characterized by being in any of a glycerol, polyglycenn, a 
polyoxyethylene glycerol, or propylene glycol. 

[0007] , , . . . . . 

[ work for The grease constituent for resin lubrication concerning this invention is characterized by coming to add at 
least one kind of the fatty acid ester of the fatty acid containing a hydroxyl group, or polyhydric alcohol. By introducing 
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polar groups, such as "-COOH^kpl", and a "-COO-radical", "- OH radical", into ^^kse constituent, therefore, by 
especially, the thing for which tSMydroxyl group which exists in structure raises the^Wipatibility of resin and a grease 
constituent As a result, in homogeneity, a grease constituent can exist with thickness sufficient moreover, has between a 
metal and resin, at it, the poor lubrication by an oil film piece etc. is canceled, and the lubricating properties between 
metal-resin are improved. Although a remarkable thing may be easily understood to the resin of absorptivity, especially 
this operation has resin excellent in mechanical strengths, such as a polyamide and polyamidoimide, or thermal resistance 
in these resin, and is extensively used for power transmission devices, such as power-steering equipment which was 
mentioned above. Therefore, the grease constituent for resin lubrication concerning this invention is applicable suitable for 
especially a power transmission device. 

[0008] The grease constituent for resin lubrication concerning this invention is explained below at a detail. There is 
especially no constraint in the base oil used for this invention, and the common lubricating oil as grease base oil is used. 
For example, synthetic hydrocarbon oil, such as the Polly alpha olefin and ethylene-alpha olefin oligomer, the mineral oil of 
paraffin series or a naphthene, or the purification mineral oil that refined them can be mentioned. 
[0009] Moreover, ester oil, such as a diester oil, and a polyol-ester oil, aromatic series ester oil. can be mentioned. 
Specifically as a diester oil, dioctyl adipate (DOA), a diisobutyl horse mackerel peat (DIBA), a dibutyl horse mackerel peat 
(DBA), dioctylazelate (DOZ), dibutyl sebacate (DBS), dioctyl sebacate (DOS), methyl acetyl triricinolate (MAR-N), etc. are 
mentioned. As a polyol-ester oil, the pentaerythritol ester oil with which the alkyl chain of C4 - C18 was guided, 
dipentaerythritol ester oil, tri pentaerythritol ester oil, neopentyl mold diol ester oil, trimethylol propane ester oil, complex 
ester oil, etc. are mentioned. Moreover, as aromatic series ester oil, trioctyl trimellitate (TOTM), tridecyl trimellitate, tetra- 
octyl pyromellitate, etc. are mentioned. 

[0010] Furthermore, ether oils, such as a phenyl ether oil with which the (**) alkyl chain of C12-C24 was introduced into 
diphenyl, triphenyl, and tetra-phenyl, etc. can be used. 

[001 1] Especially the thickening agent used for this invention is not restricted, either, but metal soap, such as the 
thickening agent generally used, for example, the urea compound which consists of an amine and isocyanate, Li soap 
system, Ba soap system, and aluminum soap system, etc. can be used. 

[0012] The grease constituent for resin lubrication concerning this invention uses the above-mentioned base oil and a 
thickening agent as a principal component and is characterized by coming to add at least one kind of the fatty acid ester 
of the fatty acid which contains a hydroxyl group further, or polyhydric alcohol. As a fatty acid containing the hydroxyl 
group used for this invention, the mono-hydroxy saturated fatty acid of C10-C26, the mono-hydroxy unsaturated fatty 
acid of C12-C20, the polyhydroxy fatty acid of C14-C24, or the polyhydroxy unsaturated fatty acid of C14-C24 can be 
mentioned suitably. 

[0013] Moreover, as fatty acid ester of the polyhydric alcohol used for this invention, as polyhydric alcohol, a mono- 
glycerol, polyglycerin, a polyoxyethylene glycerol, and propylene glycol are suitable, and saturation and unsaturated fatty 
acid with the carbon number of C10-C20 can be suitably mentioned as a fatty acid which forms ester on the other hand. 
As an example of the fatty acid ester of said polyhydric alcohol, poly GURISEN fatty acid ester, such as glycerine fatty 
acid esters, such as a monoglyceride and diglyceride, diglycerol ester and tetra-glycerol ester, hexa glycerol ester, and 
deca glycerol ester, polyoxyethylene glycerine fatty acid ester, and propylene glycol fatty acid ester can be mentioned. 
[0014] The fatty acid ester of the fatty acid containing said hydroxyl group or said polyhydric alcohol is independent, 
respectively, or it mixes and it is added in 1 - 10% of the weight of the range to the grease constituent whole quantity for 
resin lubrication. Furthermore, as a desirable addition, it is 1.5 - 6.0% of the weight of the range. Even if this adds the 
amount which the effectiveness that an addition is applied to this invention at less than 1 % of the weight is not acquired, 
but, on the other hand, exceeds 10 % of the weight, the increment in the effectiveness of balancing an addition is not 
acquired. 

[0015] In the grease constituent for resin lubrication concerning this invention, other matter can also be added in the 
range which does not affect the effectiveness. For example, a well-known antioxidant and a well-known extreme pressure 
agent, an oily agent, a rusr-proofer, metal deactivator, a viscosity index improver, etc. can be chosen suitably, and it can 
add. 

[0016] There is especially no limit also in the resin which can, on the other hand, apply the grease constituent for resin 
lubrication concerning this invention, and it can be applied to for example, polyacetal (POM) resin, polybutylene 
terephthalate (PBT) resin, polyether ether ketone (PEEK) resin, polyphenylene sulfide (PPS) resin, etc. at it other than the 
polyamide (PA) resin currently used suitable for the worm gearing of the power-steering equipment mentioned above, or 
polyamidoimide (PAD resin. 

[0017] . . Jt 

[Example] This invention can be further clarified based on an example. However, as for this invention, it is needless to say 

that it is not what is limited to the following examples. .... 
[Examples 1-12 and examples 1-13 of a comparison] The class of a thickening agent and base oil was changed, it blended 
by the blending ratio of coal shown in the following table 1, and base grease 1-7 was created. 
[0018] 
[Table 1] 
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[0019] And the grease constituents P1-P12 for resin lubrication which change as the class of additive and the blending 
ratio of coal are shown in the following table 2 at the class list of said base grease, and are used for an example were 
created. Similarly, as the class of additive and the blending ratio of coal were shown in the following table 3 at the class 
list of said base grease, it changed, and the grease constituents C1-C13 for resin lubrication used for the example of a 
comparison were created. In addition, the phenolic antioxidant is blended with each grease constituent for resin lubrication 
3% of the weight for the durability test mentioned later. Moreover, each grease constituent for resin lubrication is adjusted 
so that whenever [ butterfly ] (JIS display) may become the same. 
[0020] 
[Table 2] 
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[0021] 
[Table 3] 
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[0022] 
[Table 4] 
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[0023] 
[Table 5] 
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[0024] 
[Table 6] 
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[0025] the above-mentioned object for resin lubrication — after applying grease constituent P1-12, and C1-C13 to the 
contact side of a plastics worm gearing (4. product made of 6-nylon), and the metal worm linking directly to a motor, the 
torque which makes a worm-gear shaft 1 cycle where ambient temperature is maintained at 60 degrees C. is made to 
carry out both-way rotation, and generates **540deg at a worm-gear shaft every 50,000 cycle was measured, and the 
range of fluctuation was measured. In addition, the average generating torque immediately after application of the grease 
constituent for resin lubrication was not based on the class of grease constituent for resin lubrication, but all of 4 kgf-cm 
extent and the range of fluctuation were less than 2 kgf-cm. A measurement result is shown in the following table 4. In the 
torque measured value after predetermined cycle rotation, evaluation was made into "O" when it was less than 2 kgf-cm 
whose ranges of fluctuation are the initial torque range of fluctuation, when the range of fluctuation was in the range of 2 
- 4 kgf-cm, it was made into "**", and when the range of fluctuation was 4 or more kgf-cm, it was made into x. 
[0026] 
[Table 7] 
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[0027] 
[Table 8] 
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[0028] When P1-P12 which are a grease constituent for resin lubrication concerning this invention are applied so that 
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clearly from Table 4, torque flu^^ion is small also after 400,000 cycles in general, turns out that it excels in the 

stability of torque with the pasSBPof time. On the other hand, when the grease con^Wents C1-C13 for resin lubrication 
which are the examples of a comparison become about 150,000 or more cycles also in a best case, the torque range of 
fluctuation becomes large and it turns out that it is inferior to stability with the passage of time. 
[0029] 

[Effect of the Invention] As explained above, the grease constituent for resin lubrication concerning this invention is 
characterized by coming to add at least one kind of the fatty acid ester of the fatty acid containing a hydroxyl group, or 
polyhydric alcohol. Therefore, it is that the hydroxyl group which exists especially in structure raises the compatibility of 
resin and a grease constituent by introducing polar groups, such as "-COOH radical", and a "-COO-radical", "- OH 
radical", into a grease constituent, As a result, in homogeneity, a grease constituent can exist with thickness sufficient 
moreover, has between a metal and resin, at it, the poor lubrication by an oil film piece etc. is canceled, and the lubricating 
properties between metal-resin are improved. Although a remarkable thing may be easily understood to the resin of 
absorptivity, especially this operation has resin excellent in mechanical strengths, such as a polyamide and polyamidoimide, 
or thermal resistance in these resin, and is extensively used for power transmission devices, such as power-steering 
equipment which was mentioned above. Therefore, the grease constituent for resin lubrication concerning this invention is 
applicable suitable for especially a power transmission device. 
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A+'+^tailSM-C^ 4 4 . «WJ©E*tt«lflBBH £ £JS nS 

4©«tttc«k»)ttStiSc4K:as. 

m t ^ y - x«fis» i ©a«tt t . tsissi ? y - 

«ji©SBfntt4«:-ttB36s*Sfc«)K:. 

^ l tc t b r & . aiaattJWMw i^ii ©ra & c 

1*1 — (c#^e o x. -r. ^©tsmi*)!©!!/?* 1 ^ - t & 

fcO. SiJ^^-ciWSWti^^c iy-c}rait^ft4cR64. c 
<D<fc ^ ^' -xffifiJ^©SttttS5r*S^: 

^•j-7-?ri^nbrli5a4^±5-t±4) f cWc 

[0 004] *|M8tt±8aMIH*ca*Ttt3nfcfc©-C 
*"3 . #JSitlillS<b©jraftiicte^-Cifi)l©+^^)li/l ; & 

«»-r*ii«>tc. /w-^y >j>^s©ip*tt^ 

*JSWT4C4 4Se { J<i:T4, 
[0 00 5] 

[l»Si ; &fl?^4^is6©#lg] *»H6«. Siflgi^H 
<!: ©«WOtt i ©ffl CC 4 C 4 ft «H"C ft 4 

-xaHS«»4©iH©a«tt*i««>*c<fc. ^uttsflt 
4>o-c#^l. -e©,^ffiiS9]n^cj:4?iajt^a* i )}S 

riSn-SCi^^^b. *^43SfiSir4KS-3rc. 

[ooo6] bp^, ±ie©ew«. *l%fB©. J- 5 
a< ti> iaw*?5SttiL/-c<c4{:i*i#»i-r4«iia« 

-;l/©fliWKi^-7^©i!>*< 4 4>-fl^* $ - ISWflI?H 
ifffl y »J - XfflfiXW^fi© 1-10 fiS%?^»]5 ti 4 C 
1 4#St i r 4WHi*ffWH y y - x«B»»K±r» r «>jt 
fiSSn*. S^c. IU«©SW«- *2PJ©. BfllB^BT 
jUn-jKDII§)]^i^'?--'l'©^(ffi7^='--'l'* i . 5^y* 

i * /c«7' OtU^yja- ;U©[5]n*>t-ft 4 C i «rf#® 
<!: -T 4»flg»»ffl y y - * fflBSftK J: r> r ^ iifiS 3 ^ 
4. 

[0 00 7] 

in m ] iffliisiHWffly v -^asswt*. 

7KMS : &^tf.SSSfiK. $fcli^fiIBT^3-.'i'©SBtt^J : - 
^ f hOypU < t 4> 1 fBS*»JJD b X U 4 C t £ tttt t 

T4. r^o-c. tfv-xmitZ'to'Pte r-COOHttJ * 
r-coo-u, r-oHSj mvfflk&zmAtz 

C t t-C j: K> . ^tc^jgcf {c#fiE^ 47KKS* 1 Mb 4 ^ y 




3 

t mm t cm mmttfy- & . l * & * 

#i; 7 a F*#y7 5 F-f 3 K»©«*W*flEt»WIIM4 

*c«*ifc«jnw«* o > ±& u/cj; 5 a'*? -* * y > 
[coos] *ftw< f c{%2>mtmmm?v 

|«lfcll««W»tW* c ±#r* £ e 

[0 00 9 ] S/c, S/X^^JH*-t»#ya|— ^xXf-^ 

=Rtt#JtCtt, ^xXfJl/ttil/t(i, 20 
;UT^-h (DOA) . V iVrf+hW^- b <D 
IBA) , ^^UTS^-h (DBA) . 
T*fe'U-F (DOZ) , 5/^JH2^4r— h (DB 
S) , ^***Jl/-fe/*4r- h (DOS) > ■ T-fe 

**ywu-h (N4AR-N) 

(B(3ft^>*x 'J * y h-;vxx^utt, 

iijx'j h-juxxf-;^ Fyo£xy*y h-^ 
i^fW, **'<>*jUSlt?*-- hy 

MJt^^-^h'J^'Jr-h (TOTM) 4 MJf 8 

[0010] ^7x^k F'J^xXjl/, 7"h^ 

7xx;UK. C a2 -C 24 <D (i>) T^^HR^»A3n 

[0011] *liqatc«ffl3ti4«»* Ji ^WJfeWCcMKR 
<&fflr*&. 

[0012] *ftwcc«iii«isiH»ffl ^j-^a«» 
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Ko+^ISWBJ. **l>ttCi.-C,«©#y t Kn*^ 

y^y-fey>, #y^y-fey>. #y**2/i^u>^ 
y-fey>, ?'at:u>^y 3-^#aitfe0, — £x 

*f#ott», ^ttfPBiWB!*»ilIK:*WSCi*sr* 

rw, *>yy-fey fwj^'J K*©yy-fey>Ji 
isaxx^jua, s^yy* y^x^n^T 5 - h^yy-fe 
ij>x^fik ^-j-yy^y^x^f-ji/. r-hW-t 

i;>xx^JU^cD^y yy -fe>fliWBgxx^J^fl, #y 
**i/x^u>yy-fey>lH*M*^^«. ^nt:u 

[0014] ii5SE*MS*StfflBI»». S/ttemifB^ffi 

i4i^orWfltiS^ffi^y-^^«^fi tc WL/r l 
-l oaM%cDi5fflr^»n^n^ 0 mccjt* u^asfln* 
ium i. 5-6. 0M%©Bi-r&So cn 

{J. »/iD*^lffi«%*SSir«2|s:*?BCCl!SS«ft*3Wlf6 

nr v — i osm%£M*£m£^ni/r ^?a»nstc 
[0015] *j*W«:ff 5«BSiB»ffl^y 

goMtRbr asjnr s c t^r * ^>o 
[0016] *»?B«:»4»ini«tfflyy 

ri»4#«73 F (pa) »B^#yrs hva K (P 

A 1 ) «JI©fl!lCCfe, «*tt*'J7-fe*-^ (POM) 
WIIB, ^'J^U>7'U^U-F (PBDfifJI, ^ 
•Ji-f^-Wh> (PEEK) IBBi. #»J7* 
iU>-y-il/7r-f F (PPS) t»BS*tc*>fflfflr*4. 
[0017] 

imm\ i-i2, ittam i-i3)»%i ^wfej: v 

smcommi^, tk» l «:^E*«* rigour 
^-x^'y-x l — 7 SrffiStLfc. 
[0018] 
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PAO : ^iJ-a-sj-U^^ V 
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^2 :HJfe«icffll^^y-Xj!fl* (t0 3) 
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[0 0 2 5] iEWJKWtffly « -X*1/£^P 1-12 
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40 j£%<Dffl$SK:<fc6-*\ f5Jft4>4kgf • cmSffi, */c 
KtbHK2 kg f • cint(l*3-C*^/Co ffl'MIS*** T 

ea*4cc^-r 0 watt. »f3e*^*jnaea«>h^^* 

f ■ cmtirt"C*SWC TOJ ti»2-4 k 

g f • cm<DffiH&c£>&fl#&c TAJ t L % SfcSttfi* 5 
4kg f • ciiiW±r*6H#K Txj iO/c, 
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[0 02 8]i4^6?96MJ:^, *#fe9WClSSffi s 
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[0 02 9] 

Wcc r-cooHlj r-coo-lj , r-oH*4o 
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